Activation of MAP kinase in vivo follows balloon overstretch injury of porcine coronary and carotid arteries.
Vascular restenosis involves contraction, proliferation, and remodeling of the arterial wall in response to overstretch injury. Mitogen-activated protein kinases (MAPKs) are implicated in both contraction and proliferation of vascular smooth muscle (VSM), and studies of porcine carotid arterial muscle strips have shown that mechanical stretch leads to the activation of the extracellular signal-regulated kinase (ERK) family of MAPKs in vivo. We, therefore, analyzed the acute effect of mechanical overstretch injury on ERK-MAPK (herein referred to simply as MAPK) activity in porcine coronary and carotid arteries in vivo. Balloon angioplasty catheters were inflated to 6 atm three times over 5 minutes at a balloon-artery ratio of 1.2:1 in either porcine coronary or carotid arteries. The arteries were snap-frozen after angioplasty, and MAPK activity was measured. Angioplasty of the left anterior descending (LAD, n = 5), left circumflex (LCx, n = 5), and carotid (n = 5) arteries effected an increase in MAPK activity compared with the activity in uninstrumented right coronary arteries (RCAs) or carotid arteries from the same animals used for controls. Balloon angioplasty of carotid arteries led to an increase in MAPK activity that was 7.7-fold over the activity in control arteries and comparable to the activity in stretched carotid arterial muscle strips in vivo. The increase in coronary artery kinase activity on angioplasty was variable from animal to animal. The increase in MAPK activity over that in control arteries ranged from 4.5- to 31.7-fold (mean +/- SEM, 10.7 +/- 5.3) in the LAD and 1.8- to 31.3-fold (mean +/- SEM, 9.7 +/- 5.7) in the LCx. There were no apparent inherent differences in the levels of MAPK activity in the three different types of coronary arteries (RCA, LAD, and LCx) without instrumentation. MAPK activation occurs rapidly during angioplasty, suggesting that this kinase may play an early role in initiating the injury response in both porcine coronary and carotid arteries. MAPKs may be key enzymes targeted to treat or prevent restenosis.